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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for inhibiting the formation of heterocyclic amines 
which widely distribute in heat-processed fish meat and animal meat and is regarded as to be 
carcinogenic and provide a production process for dried bonito by utilizing the process of inhibiting 
the formation of heterocyclic amines. 

SOLUTION: When fish meat or animal meat is heat-treated to produce food products, a phenolic 
antioxidant is used. In addition, utilizing this process, bonito meat is boiled or aged in the presence of 
a phenolic antioxidant, green tea or an extract of green tea to produce dried bonito. The phenolic 
antioxidant is preferably butylated hydroxyanisole, propyl gallate, sesamol, esculetin or 
epigallocatechin gallate. 
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I 2 ] 7x7 ->U&mtfc%W , butyla 
ted hydroxyanisole, propyl 
gal late, sesamol, esculeti 
n. epigal locatechin gal lat 

e t m&t-tmm 1 Kttom 

[1*#B4 ] 7x7-;Mxtt8H»\ butyla 
ted hydroxyanisole, propyl 
gal late, sesamol, esculeti 
n, epigal locatechin gal lat 

[0001 ] 
[0002] 

nt4 fc -t s jos&ft i&k:*$v 8?ai $ ti h 3£mm&% hit 

C»Stt^fDt>f 7 'J 7 7 7 $ ^Bttt. r = 7 
SL 7l'7f--V£J:£>Ma i 1 1 ardSSRJECfco 

[0003] imidazoquinol ine Sr-Stf 
^2 oao^fo-^-f 7 V -y 77$ >WftM^Z 
T&i.&il'CJitJfcs imidazoquinoxali 
n e!lt imidazopyridin eJIA\ |$E1 ■ 

[00 04] (5fcX,i:*<ZKvf EMM 7>J 777$>"fi, 

[0005]Weisburge r ^Zi.hW&<r>Wi 
X'it. 7no^VB£fcBHAfcEDTAj!W0fO3?M 

[0006] iitAstinmm ■ Mz.mzm 

l>^MM1x<7) imidazoquinol in eS^ i 
midazoquinoxal ine i<Vsf of -f 7 
'j7?7Sy(i, 7$7S?fcJ:t/7U7f-y (±fc 



\t9\yTf--y) a i 1 1 a r dRfSfcJ: 04^1" 

[0007] tf-***. UflfflSBf'fcL *fi 7$ 7I&0 
M a i l l a r dRJEC J: Ddihydropyrad 
i n e (^Tttipy r i d i n e ) fc7/kr t 

0 . ^f-o+M 7 'J 7 77$ Si 

[ 0 0 0 8 ] Z<7)M a i l l a r dS^jEf^MJSO 
^fc^RrLidi^BFISa^fcSfU J one 
s fcWe i s b u r g e rii, r- 'J7°b77 >s 
->H$Stt s ro'jyg-, ^T-'jv&^mzmn-fl 
t , RJE14<07;^f t FO^T.^yT'ic X h tMMZii 

[ 0 0 0 9 ] ^fc, SkogiJagerstadli, 

tf;«twcfc^T, **«a«cfiqeEt4t, 7^ 

7f-V^7U7^-y£vA*y7XT^fiO£j£S: 

[ o o i o ] § ^waaiflj. Artfiivt-f a* 

tlX^Z. 

[0011] 7V-7i/il)VM.a i 1 l a rdE 
JCTISKfcf ftl> P yradine^pyri di neO 

<^8ij<7)<KiBi stress. 

[0012] t f £h*>. We i s b u r g e rt«k*ft 
jfiOffcfcK fcvv£\ B H A iz J: $ *faX'<?i%gm£J$M 
SOlis S»fldHtJ:4Mai 1 1 ardil^SKJ; 

6 fc «sa $ tit %mm $ fix ^ & . 

[ 0 0 1 3 ] SaH<^«*«7 y-7y^t 

J: S t> Of ft 5 i fc S:»tStiES!i{itai: At'^rv^ 
[0014] 

co^ffi^^fflLT^rn-t^7 U 7 77S^S^-&^ ; 5: 
[00 15] 

if, frvxftt. tfiH ( yivo-x/y vis><7)%. 

£®tz. 

[0016] ( 1 ) («itf , t^-r> 
.^Ji. SPSfe-f l> t , imidazoquinol ine 
Mi: imidazoquin ox a n eiO A >fD't / ( 

7 U 7 7 7 5 y»Sr£j*M-4**, JP«ilc^ U7 x 7-;U 
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[0017] 7x S-fi&mfcMt* -LIB 

Ji, 7'J-7^Mai 1 1 ard+HftfcllMSLT 

[0018] ( 2 ) ±15 ( 1 ) co7x7-;M4in;8HWJ 

/1^<7) j/'Xf - u y 7" U 3 $ OOflDSfcK V > 

X. imida2oquinoxali nel^Bf 
4 7 U -y 7 7 S 7«<7)£i£ti: . 7 x y-)HtlSSMb3PJ* 
Wbutylated hydroxyanisole 
(BHA), propyl gal late (PG) , 
sesamol, esculetin, epigal 1 
ocatechin gal late ( E GC G ) T\ 

mmmmiz^mzwm izt a*t £ fc . 
[ooi9]n)fts . tvxrn) <nnmm 

fcfcwt. ±i5'srtnM 7 >J y 77$y£<9±j£ti. 

[0 0 2 0]' a) u^try^m (esr) mizx&m 

fcri&Mk* ^)VJk*M&t&t „ ^£5g&P y r a d 
i ne^f^y^^W^if*^ Z<7)=7 : Jti>VCr) 

ft&it* ±ni<v7*;-)\^imim<omizzr). n 
mthzttfX'ZK. 

[0021 ]-) 5, 5-d imethy 1 -1-py 
rrol ine (DMPO) tN-te rt-buth 
yl-a-phenylnitorpne ( PBN ) £ 

a^x t . ^^/wR^jiflfe-r 6 1 . j»j&*tN>c*>a* 

JJW> 7x7 -/HHaWB<lOttffl t i 0 ; JWW h Z 

[00 22] I^S*5:7 l J w 5^'l'Ma i 
liar dSJC+raWi, imidazoquinox 
a 1 i n e g*vf oiM 7 U y 7 7 5 

£. 

[0 0 2 3H±ha^ ^rn^7'J v?7S>8?> 
MCStJ 7x7 -;Httn;K^56FlWSl*^ffl^*itti> 
KJ&ffilfli. +Hlfc4JS* 4 7 U -9 S^/HSrflteT* 

[0024] ja±«Mata-?& , 

Sl*]Oin^p a B tc:fc(tl) / \f-n-9:^ 7 U -y 77$ y»tf> 
1-6. 



[ 0 0 2 5 ] ifc, ##*a^<ott3fcfrffitt, 7x7 
[0026] -?±T\ ±I5<7)7 x y-;Miti;SS«]li, 

BHA, PG, sesamol, esculetin. 
EGCGf *&,Ifc*<#iU\ 
[00273 =5M3. ;n.^<7)7x7-;H4tn;B?-fkS , J^ 
HT. BHAtPGii, *iftito»fc UTl^MvO* 
h£ffiffiHtm?h t ) . Sesamo Hi. ^7»*»4> 
^ISftJtSlSr^Jt'fcO. Esculetin (2. -fe 
4 3<7 Hf-7df03S*><a£tH$^e s c u l i ri<97 
7;U3>-t-J>0, EGCGIt &5i?0±®;tf'j7x7- 

[0028] *f£BfllC*jV^T .7x7 -/HMtfM. 

»3i^aj*<offiffl»i. 7x7-;Uttfii 
WMORb hX . 10mM-l MSg##i I < N «ft , 
1 OOmMSSbWaLTV^i. 
[0029] 

JWisttOMW*. 

[0030] (1)7 x y-;Hta»MWWF1tTT^/ 

yyy/7i/7^-yS£*T/^oMft: 7>3-7 
/^U5^yoffl*f«^*f/WRfc* 7^3-7/7'; y 

T\ S^SttSeHtESR7tyh7'yt;y7'lfi®fflC 

[003 1 ] f'**)^. «-7x7-;H4fiiiMia'J<^RJo 
JfcUliaRSilOJLESIBI**^*^: *co£tX\ h 
SV^^iTtii^'X-f-^yVyn-^:* ( 8 : 2 Cv 
/v> ) tJHcAix. lil^^^MS^^Cfc^T, - 

[ 0 0 3 2 ] C 2 > 7 x 7-;Mx6iitfl#J£fct±*i£tt 

WnWl^ot, 7j<, 0. 5%EGCG?M. *fctt5 
0 gOJigRSeMkUfcSJat* l 0 0 0 m l ^>»B*t5 

mAtimmx'V&Lxmmwz 5%«aH*aj»*c. 

[0033] 04Hl»*StfTl*fcie*tf , )> 
. ±ffltC/jN?L^J>-5.7r7U7Kc7)rl 
ffiflS (ffii 14 0mm, ft$14 0mm) twSV>7t. 
[00 34] R©?ISr*-ybrU-h±HlISav^, 

[0035 ] C 3 ] SASttKII : SCHMtttt. 
A 1 ^^ LtSalmonel la typhimuri 
urn TA9 8Ii: S9m i x5:ffl^l>p r e i ncu 
bat i o nmizVtiXffl&Ltz. 
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[0 0 3 6] S9mix(7x/A';R'^i: 

5, 6-^yy'7 5*:yt-»SUc^^ MfF$?ov- 

A#>fefJ|jgLfcm i c r o s oma 1 S 9 syst 

em) a. m^m^A±uzi>co£muz. 

[ 0 0 3 7 ] ±ffi C ID C 2 J TSraELfciCHSrDMS 
O togft? L/cfgJg 0 . lmlt *fc»» Ufc*jf« 0 . 

[0038] KKfcMU h £J8^fc. 

[00 39] His 4 revertan3n--tii, 
ri/-ha3te"J.*a»Wfc»*SJh.4H i s- reve 
rtant :m-Hft£2IL3IVvt:R#fc. 
[0040] A^^^y F£)H is + reverta 
n t r? o-H& ( S^WtiJBaStLS r? t>--<m. ) 
li\ 2 4-28T*ofc. 

[0041] *r^*t^^T^wkttiORtt. ±ie 

[ o o 4 2 ] y'xfi/y/y 3-/Wc«MW;»» 

t-£>*\ fciWiiWSBfflfcJ: Dblue rayon 

[0043] t%hh. yxfuy/'j 3-/kWfrMfc 
»WLfcfcO5ml£100ml^*r^U 
S8?KfcO. lgCOblue rayon (IH7^ni/7 

(»)«) SllPi. l«L<»LT*^b 1 ue 

r ay o nSrEHRUt. 
[0 044] g^Silt^b 1 u e rayon 

I0045]*Afeb 1 ue rayon££i#>, 1 

oomio^ ^-juwrv^-r* ( 1 o o o : 1 
<v/v> )Tzja*ffit. aaja*5o-6o , c-c* 

HUSSE&2. Oml^.DMSOKaillLtSEWMtt 
[0046] *;y*W^WKttKIITt4, ±IW> 

blue rayonSTSBLfcfcOirffifflLfc. 

[0047] 5gcoi]mmm^^^xmz 

U 3 6oml^»«*T5«1Bttaitfc. «HJ«[+ 
^MJS5rblue rayon (0. lgX2) 

[0 04 8]»aj»£EBI3li\ 0. lmlODMSO 
[0049] C4] ESRffitCj:4«5i: ESRftCi 

i) i i/x t* y b 5 7 t y ? e a an^iift 

fc, B*lf^X-band JES-RE1X sp 
ectromete r SiBT\ Mn 2t 5:7-^ 



[0050] SllS^ft :f ield setting; 
33 5. 5mT 

scan range ; lOmT 

modul ation frequency; 100k 

Hz 

fllttiftK: 10mW 

modulation anp 1 i tude ; 0. lm 
T 

1 ) 7*S~!l>ffifflmtzXtir>U3-A/?Vi'y 
/? ^rfxyMS^W imidazoquin 
o x a 1 i ne^mM£j8.<7)W$l ; II 1 fc*1" i m i 
dazoquinoxal ine ^fnt-'f ? V v 9 
7S^S, 2-amino-3, 8-dim 

ethyl imidazo (4, 5-f) qui nox 
al ine (Me I Qx) , 2- am i n o -3 f 7, 
8-tr imethy 1 imidazo (4, 5-f) 
quinoxal ine (7, 8-DiMe IQx) , 
2-ami n o - 3 , 4, 8-tr imethy 1 im 
idazo (4, 5~f) quinoxal ine 
(4, 8-DiMe IQx) . 2 - am i n o - 3 -m 
ethtl imidazo (4, 5-f) qui nox 
aline (IQx) 14, ^/Un-X/^U U 

Salmonella typhimurium TA 

9 8S«te;WL«J*I|[fc \,Ximth. 

[00 5 1 ]Cl*UC#U±e El -3. C30 *5«tt/ 
C 4 ] <OWH$X\ M 2'tZiF? B H A , PG, sesam 
o 1 , esculetin, E G C GO 7x7 — /Mxfil 
BHfc£!)tf>* imidaoquinoxal ine S^T 

[0052] JMWMltt. 7>3-X ( 1 mm o 1 ) / 
^UT^y ( 2mm o 1 ) ^r/l'Sf^fctf), $>&V^ 
liS*T^*fcBHA (lmmo 1 ) ifcttEGCG 

(lmmo 1 ) S:aailLfct>»S:*tA<l. 2 0 0XTC 
3 04HSt!WJ»L. «W«SttftLfcS. typhi mur 
ium TA98^^ffl^T. S»«l«tff^fc. 

[0053 ] B.HA*fct4EGCG»»J4 % &S»^ 
(CJt^s H i s + revertantftfc, filW3 
0%. 5 0%fc£TlS^tffc. 

[0 0 54 ] 4fc, ^U:3-X (0. 2M) //»Jy"y 

(0. 4M) /?U7f-~y (0. 4M) tfMW 

10 0mMco«KT16iOtfct><!08:. y'xfi/y^'jn 
-/M< (8:2 «v/v» ) 1 2 0 - CC2B*fiH 
UllSSL, fCMSttftLfcS. typhimuriumT 
A9 83M**JBVvt. ESiKaBSrffofc. 

[0055 ] £<0*S*«:H3fc5rf. 

[00 56 ] 03+, A(4B H A , BJ4PG. Ctese 
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samoKDBesculetin, EJiEGCGSr 

-fri&imitmvmmg., mm^» is* r e v e r 

tant^W (%) T*6. 

[0 0 57] 03*^01^*^1 &7x7-;M± 

*).mmziz, &7±;^)imKmwn. 1.00m 

[0058] &tz. BHA (H30A) tEGCG (0 
30E ) **fik3$7JT\ 1 0 OmM<7)igj£T\ SSMtt 
£ 2 0-4 0%(Cji^S-ti-& £ fc^'T'^ h . 

[ 0 0 5 9 J =5rfc , 7x7 -;HxttS!j Wafe&PO fe tf> 
tCOUT. DMSOT'ft^L-JWg&O. lml^DO 
His* revertant ao--gr(j:4 9 OT'&o 

[0060] tztiL. imcommxa. &7 x 7-;H4 

[ 0 0 6 1 ] ^yWfrC** LfcSSKfc, 35 

JUKKftOfMc. ±IB<J0 C 3 D (7)1 5 {£ LTMWLjC. 

[00 6 23 UttWfcli. *OW3-* ( 0 . 0 2M ) / 
/'Jyy (0. 0 4M) /^>7f--y (0. 04 M) 
tf^^yXfl/y/U^-^* (8 : 2 «v/ 
v> ) tAiX7tt)^*\ liltCBHA^^tiEGCGSr 

JtSHMSr. SEMfifteft-fftlte. ±15 C33 Ob 

lur r ay o n&X'ftStLtl. 

[00 63] iOldfcLTIiKHLfcJEiWfcoV^T. 
ftW^SttftL^ S. typhimurium TA98 

[0064] ,f<O*£m£04 tsrr. 

[0065] 04+. AiiBHA. B{iEGCG$r» 
L^mSr^LTfcO, ^•0«at*4* s Mix^7x7-^ 
ttftlKI#]0«lj8Jg. »#H is* r e v e r t a 
nt^f (%) X'hh. 

[0 0 66 3 fflAfrktybfrKZilz, zti^ny^y 

WW, JH*WICtt. BHAtt. 20mMi; 1 OOmM 



X\ %m&ZZtl*"tl6 0%b 2 0%£«4-$-£, E 
GCGti. H-oaKf. JWWttt*il-Wl4 0%t 

[ 0 0 6 7 ) =Srfc, 7 x -/-/HtfiilWa»JifjSao<7)t« 

His* revertant 30^-ili2 5 OX'Jin 

[00683 Z.tU)^, ^f/^T'Wi i m i d a z o 
qu i no 1 i ne^fDtO'J'y^TS^HI 
<04#(i, 7x7-/H4mig-ftfJ«Dtcl 0, JONS 

[00693 2 ) JPfiK^'yjJ-^T'CO i m i d a z o 
q u i n o x a 1 in e W&%fa?>£s8i$m ; I m i 
dazoquinoxal ine S^MJST'$>I> M e I . 
Qx^4, 8-DiMeIQx*\ WSMkLtZtiVTt 

i*i (ibh, mm +r&sw s. 

[00703 .rfifcOSMKHL ;Jry*fc*)9aM'fc£ 

[00 7 1 3 :W:»U JJ6C23 . C3DfcctV 
C4D'wB»fs EGCGfcltfUEGCG 

{=RW6WI!KWilS:«KyS. 

[00723 ftl*W(C{is 0. 5%<0EGCG»ia*Jt 
f i 5 %<7)S^tttB?S+T\ 2 0 g c04O^? V^FiKZJ® 

[0073) j&SU*: #7*1*)*, 10 0-llO-Ci 
fclil 1 0-1 2 0°CT\ 2 4«fH4fc{i4 8$|SttiD!& 

[00 74 3 *<DBL 8fc^«*##3BfeU fiStf) 
7 0%*%'* L/C. 

[007 5 3 ±fe C 3 ) <0b 1 u e ray 

[ 0 0 7 6 3 CO± o (c ixnm LfcSfiSfttt* 7*1*! 
£OV , ftUftgtt-ffc; L£ S . typhimurium 

TA98%mzm^x^m&m>t:'{Tr,tc: 

[007 7 3 ZMmi&l&fit. 

[0078J 

[*13 
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Hi st 










revertant 






mm 
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24 


118 
□ 5 


100 


0. 5%EGCG 


a 


24 


47 




a 


48 


416 


100 


0. 5%EGCG 


a 


48 


122 


29 




b 


24 


1582 


100 




b 


24 


450 


28 


* 


b 


48 


1201 


100 




b 


48 


367 


31 



80 a : 10 0' 
b : HO- 



ll Ot 
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[00 7 9] mifrhWhti^SiO^ His* rev 
ertant3D--Sll EGCG^ftii^tttnig 

comrnzi o , mmzm-r hzt m\ s . 
[0080] EGCGtfzim^SMnmMzz. 
mmt , ttitti 5 o %ot t fctt 3 o %jyT£& & . 

[0081 ] 3 ) fln^U^T/l^-WE SR : 
-X ( 0. 2M) /fVisy (0. 4M) / fUTf-- 
y (0. 4M) ^T/t^Sr, j/XfUy/'Jn-;^ 
(8 : 2 <v/v> ) +KAfU 12 0'CT28 

tfjf (hyperfine structure) £ j| 

ft&^&£oi/?>/i^'2 o- 1 2 oftPBiwjna-em 

[0082] Cftti, H/T S /®C9*lfcM a i 1 la 

[00833 tr/l^t'O^g^y-?^' 

mtn-^wxnamLx^WAz, ESR^n/^ 
SSJgLft. 

[ 0 0 8 4 ] Z COt&gktm 5 iiZTfct . 
[ 0 0 8 5 ] m 5 *>4>bj/^£ j; d fc> 5^PawSP^T' 
1f®W^^«^E S Rft Witts 5^WJD»T' 
2 0^ra^DSM^c^=5r1S/SWfl^^m 

ft. 

[0086]M*^.ti, pH^'s^t. ffi/rsy^K 

gfSjtWM a i 1 1 a r d^j£T% p y r a z i n e 
:* y 7 ^/l^Jfrt 6 i fc £I8& IT ^ •& . 
[0087] *&HjTJ?.tt5 $ ilfc*fcJMr7 'J - y "J* 
)V (me A) li, Ulfl5^§ilT^I)2O0py r az 
i neSS (0. 8 1 mT) , 40£>^«& p y r az 
ine7j<^(0. 3 0mT) , 4oc7)(iii£07)<* ( 0. 
49mT) Ohype r f i ne spl itting 
constants (hfsc) tcSo'< , 3 y fx 
-^s/aSWS/sV (06B) i^Jttfc^ 1,4 
— di (carboxymethyl) pyrazin 



[0 0 88] ■7V7*r-y i t%i.tz7)Vzi-X ( 0. 2 
M)//iJyy (0. 4M) /^U-7f--y (0. 4 
M ) ^T/US't's p y r a d i n eit^Vyy^lMZ 
i&ESRft^'ffi^oftaAti. TOr&K*^ 
Vyi?i])Vft^ 7U71~-yt1fa-&lX i rn i d az o 
qu i no xa 1 in el^fof'f 9 'J 7/75^ 
^SJISrffiiil Lftfti6 1 %x htl h . 

[0 089 3 7iVXa-X(0. 2M)/7Vi' 
y (0. 4M) ^rV^^, 7j<l 0 0%<0*lCAn, 1 
2 0rT"2 B#^M%f 6 i: , JD»l+-r'-5 tpyrazi 
ne^y? i^MC i & E.S R{t-tiii82K$ ix&fr 
oft (r-^lim^L^V") 

[0090] ZCOZblt. t'lla-X/yVisy^r^ 

A\ htv^my'ytiVtm.^ixhZti^LX^ 
[0091] iti. ?H 1 0 0%4"T\ ZW)Va-x/ 

i/y isy\,z7VT^-yzmLtz*Tiv&ztmtz> 
t , yxf - v y y n -^7k#T'<7)Jni&c7)gt i 9* -f 
£ ^ftW^MS LtHi&S ixtcfr o ft . 
[0092] V±<?>± o fc, ChSfctt ) S 

?^S^7j<* { ^-ri> t , P y r a z i n zi]^-*yv-J 

*)vt ^m^mmz-®¥kmz®m ztxhztfr 

py r az i ne*f^>'7^/K')4lfi* i , %M 
WWSlKfclStt**- Xf-'T (key step) 

[0093 3 -?-.IT\ pyrazineW^y^y* 

n-7//U i/y^-f^Sr^'xf-uy^i; rJ-;U7K4> 
tcAia. ClilfcrO. 1 M<0BHA N sesamo K E 
GCG^, *tl?hmiNl. »LTiH^fto 
[0094 3 Z(r)&%Zm7<,ZK-f. 
[0 09 5 3 H7*^Bj^^j: 3(c, Pyrazin 
e7^^y7^;Wz<J:|,ESRft-fc03tS(i. 

7 x j->vmKmm<m?&i*z x ^m-tb z t tm 

[0096 3 -fKfr-h. Ztlhcommimt, Pyra 
z i nzi]ttyy : Jti)U7)&!iZfm-tbii\ S>I>V> 
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[0097] tfflfftfc. me lanoidin? VUlV 
. £ ii h WtmttM {£ J: ~> T U Jf m $ ilT v vfir 

[0098] 4) Jffi&U^T^t'COESRAeyh 
77tV/: DMPO^PBNSrfflVi&ESRXt'yh 
7-yfy;7"i££, py.ra z i n-e^f-tfy^y^WU 

[00 99] ( lmmo 1 ) (2 

mmo 1 ) /?l/7f-y ( 2mm o 1 ) tf^SH 
(02S (»*fi£fttf>*i ) X\ 2 0 0"CT-3»PhW- 
TVCiflRU DMPOjfSfcja***:. USAK^rf 
ipt. hf scl*\ aN=l. 58mT. aH = 
2. 2 6mTC0hyTWK ( 3SB) *>4>«*^V 
■vh (2ftK) hLT. 6#coft^aWU £tl^»Oh 
f scffiti, ^#4M>fcft&7i'*;&/l''VCODMPOcO 

x t ymmznmm t cox-ft s . 

[0 1 00] ifc, JJE^aMRUfct-f/WR*, PBN 
mmzMz.lt. 08B^-tJ:3{^ |5j«o>-^;U 

(aN=l. 57mT, aH = 0. 3 7 mT) #81*1., 
.I*HbC0h f sclli, SmfffytoZb h yVtuUW 

p BNcoxf ytttimtsmm: t <ox-ft & „ 

[0101] (0. 2M) / fOi/y ( 0. . 

4M) /7UT?-y (0. 4M) tf^M- ^'xf- 
U>^'j3-;U 7 j< (8 : 2 «v/v» ) 4HcAix, 12 
0 °CX 1 2 0 #fS»L . D M P OWfat fMP B Ny§ 
«t JO & fc . 5 ■■flfltaWRT. ^?l* 5 4"D{Cft 

[0 1 02] ±Ml<?y£Tl\'&frt>?U71'-y (0. 4 
M) tttV^trWRTUt, H9fc*+J:3t» DMP 
O (H9A)^>PBN (09 B) t(0^.fytt»^5 
4HB*>;WftT8*U $ ttJnJft^i fcft-f CJBjfe 
U me. lanoidin? s JijAdfi3 0^^<0jDfSf 

[ 0 1 0 3 ] ^UTf--yt*4sfirVvefyp 
. #1 0 0%+KA*U 1 2 O'CTl 2 0^jp» 
LXi>„ ^e>ftJifflWXi-f»4«iajSft'5r*»-5fc (r- 

[o 1 04] coifctafc. kjsj&c&m) +t» 

HH cO£)£co fc'*> 4, t> jWWRWfc WW 8 *i£ £t $r^L 
Xfc 0 . 0t*#iW>fcfcS 7 x#rt'<0£l£#^gjf <0£ 

[0 10 5] ifc. 7xy-/Mtis:iHkJPJ (o. im) 

t^WTf-V (0. 4M) fr\ DMPO££U:PBN 

t cox vymmn&s.tzR&t&m't . y>vu -x 

(0. 2M)/^U5/y(0. 4M)tf/l'M. ^'x 
^y/'Jn-yk* (8:2 «v/v> ) +fcA*U 3P 



[0 106] .KO&RfcEll Ot^t. 01 OA 
tfDMPOtCOXfyttM. El OBfr'PBNicOX 

fWf»(0^t&{J-rUiPSr^LTV^. 

[0 107] BliOfribH&WrJSfc, xty-MDnfe 

COlt^Sfi. BHA, s e samo 1 , EGCG (* 

*i.-f*iO . 1 M ) tc Jt 01§< £ t ami . 
[0 108] yvr^-y (o. 4M) {i. xe 
ytttim<D§Lmzim®*R%zi'. znz t frt>. m 

vzyiiztiffli.. 84>c, ?y7f--yGqxTX" 

(OX ty-ttJnfecoft-f &j£te. BHA. sesamo 

1 , EGCG (**vf*io. im) (cJ: r)»JUWc9< 

[0109] C 6 D #g 

( 1 ) 8*co7xy-;M4ftgHfc#J#\ 

v isyttzteffri-z/yy yV^vrf-^H 

***T/l/*<OiQj»fci: , *-y^|*]coJP»S£tStti3^ 
t, imidazoquinoxal ine ScO'Vpo 
IM /"J'y?75 y^co«^ . »<)tfPW1- 5 £ i 

[0110] £^{i, yyrimnmz* Wt^on 
yyl^BH A Sr»-f|, fc , HDSftSff +WSS«JH04 
fiSc* { TOI$iXl>i:V^We osburger 4>c0^t 

-sc-ri. tco-c-fts. ( 2 ) sa*aw>£du.i. iie^f 

/l**4v^tt*y*rttMRt*iW), ^SS5r7 'J- 

a i 1 1 a r dRJS+ralf*, p y r a z i n 
[0111] 7±;-lVWmitmX\ P y r a z i n 

^pmco^jSiiWJSn*. 

[0112] (3) imidazoquinoxal i 
negKrulM 7 'J -y ^ T 5 yJg(04^tW U , 30 

[0113] i ) -oli. £ixtSSK<04«»»t:BB 

[0114] lu^coJ: oiz, ^ycoM 

a i liar dRjiEt J:-!) imi dazoqu i nox 
aline m^fu^ 7 V -y 9 TS >H^fi{=R L 
T. ^ l/Tf--y* { fiS'5rfaS'J$r^LTV^&^i:^fg 
SLTV^4*«. RJEcoPiffl^«lfl!(i^fftS. «fc«T 
tg14c0ft|>^mt IT, 7iV?-x/7Vyy/7V7 
j-->cr>M a i 1 1 a r d%.£X.'±&ith d i h y d r 
o p y r a z i n etT/l-ft K COSI^T'ft h Z t 

[0 115] 4fc, lu^L^J:5t, £<0*»fcl4» 
IC, SCWJRO^tCJi, p y r a z i n e ftttyyis 

twists'? v—y istjmmwms- tx^iztt. 
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[0116] zn^znt, ia±<ott*ftt. 

7 V — 'yi'tilUM a i II a r diflaltt, pyrazi 

coii7] n*to7±j-)V&w&\tWfi. $mmn 

!k$.*Wl. rnniiZ&Rm&jRRJE?* p y e a z i n 

»sh-s*\ 3b s v vmm- h sw* £*> > ztit><7)7 

y i n t e r m e d i a t e ) tttSSSill). 

[0118] mi&Mzfi^yistivcommi.i.tytzfr 

T12&< . -f-ft'otepy r a z i ne*Wy5y*;l' 
^&£UcZ&7 1;-7x^£^A\ fiifciMa 
i 1 1 ardm-frh£<m%^tz®®X'm.tZ±ffct 

[0 1 1 9] 'fcfc'U pyrazi ne*f^7y« 

[0120] i i ) Zoi2, AW^»»W<0jiSSi*fP'3« 
9 • jDlB*f£7> imidazoquinoxal in el 

"vf-o-tM ?'j7^7S >ii<7)^£ WSJ-f ^ x 

[0121] ££TJBV)fc7xywH!fcja>HaWt, £ 
T, /;W3-x/^Ui/y*^{i^;U3-x/^i) ^y 
/? v7^-v^T)V^<mm.>Ltv^(nimMMz 
fcV>T, imi dazoqu i noxa I i ne^f 
DIM ? y -y ? 7 S ySO&S* WW Uc . 

[0122] ±EO J £T/l'iR(cfc^TS»]g<^(R(&a 

gOSfiBSr^. £*lte. 2 ngcDMe 1 QxfcfgSt" 
£W*M-|>.ri:H:S8?a>S. 

[0123] t : y^<nn^mm^mw^±mt. 

-/MtaS^J-Ca*EGCG£-£tf) fcfcf), SjHIW 

[0 124] i i i ) EoJi, 3RfiJ&Cr7y-5^/U 
Ma i 1 1 ar d-«HSH**>£rtfc. f6W#STW#]1"4 

5 . £ t a«r# & tmo z t x-h 

[ 0 l 2 5 ] luiE ItzX o its i&mwii'i-x*?^ y 

v-immm^^Tiumzmvith t „■ #9 

[0126] ja±*)8»THL ssi+T^oxr-y^w^ 
10 0-11 0 °CT-5 0B#f a 1jp»-tl, t s *#<D«4-T* 



a**> 7 o %imofi, m%mt ut s . typhi 

murium TA 9 ST-fflgL^^^^^Og 3fc 9 
05His* re ve r ta.nt3Di-Slt 885fc 

[0127] £*li:{i*n$Wfc, MSH^X-* R 

8. 7%T\ gS£9<0His* revertantrJ 

[0 128] iitf>(i N ykfr'i midazoquino 
x a 1 i n e i^nf -f ? 'J -y ?7 S >-<7)£jft£jfP$iJ 

[0129] fc«u 7j<^sftf himmi. ztitx- 

[0130] *»HJ3#^±ffitf>&imi, /'J 
/^'J^y^f^t*, **t5-**^V>t N py raz 

austfmztix^z. 

[0131] iot, *I4, 7y-5i/'^;Ha«2rat 

4. , 
[0 132] 

^it2r*-r* t *it*^o^ 70 v?T$. ym& . 

[ 0 1 3 3 ] *«B8t J: 9WIS*i6«afc:« 

X'th. 

[01 ] /;U3-x//y i/y/;i/7f->tf/H 

0»47t(i*-y^l*H7)iD»^ItJ: 0±t& imid 
azoquinoxal in e^f Qf'f ? U y 77 

syasrjs-f. 

[02] **W(c»t47x>'-/HHi8Mfe«t*f. 

[03] /i^-X/y'iJ U7f-ytf^l 

^ipfifeK: «t s^ot'i ^ y ■■/ ? 7 s yao4*testt 

SBHA (A) , PG(B). sesamol (C), 
esculetin(D),EGCG(E) «»K 

[04] Wo-X/fOisy/lVT^-y^zflVlk 
«Ci J^nt-f 9V"*9T\ yW>*£S$tiZftt 
SBHA (A) tEGCG (B) cOTOJ$!)*S:^-t. 

[05] yivo-x/yo^y/^VT^-y^i^lh 

jfrt-ESRffl%mX'$>&. 

[06 ] *fKHTj!,lBtf#W:^KJ&Sr7 D-5y^ 
(A) t, tK)iSClo'< nyt^-^yaSL'- 
yj> ( B ) fccOJtKSr^-f,, 
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[07 ] py r a z i n e%1~%V7i/ft)V<F)£.&.l,Zlfi 
[08] 7l\>Vi-7./yV : yV/'7l'71r-V*cf)V?k 

L-fc^E s rx try h 5 -/ try 7ffl%mz\ A 

.1-. 

[093 7iVn-x/7 U y y/t £ AOS L 



£0ESRAbVh77 fy/ai^0T. A#£&#4M> 
[010] i/^n-x/^'J vy^r^^Sofi^fKL 

^jgo? x j ~)vmmm\ r^-vm mpo 

y h 5 7 tr v mim r . a #d m p o b ox f yftjo 

^D£)£C2t"f.S>i£#£. BtfPBNtOXtVttfllffi) 



[01 ] 



[02] 



X 1 



N=< 



NH 2 



X Y Z 
IQx : H H H 

MelOx : CH 3 H H 
4,8-DiMcIQi:CH3 H CH 3 
7,S-DiMclQx: H CH 3 CH S 




OH 



OCH 3 



Butylated hydroxy aaisole 
(BHA) 



joy 



Escufctin 



V 

Propyl 



0^.0 HO^^rs^O. 




OH 



OH 
OH 



>0- 

OH 



(-)-EpigaUocalochin gillate 
(EOCO) 
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[04] 



[063 




0 



10 100 0 1 10 100 



[05] 





[07] 



lmT 



0.1MBHA 



0.1 MSesamol 



0.1MEGCG 



(11) 

[08] 
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A 




lmT 

A i 




K A A/I 








Vj — v / 






B 

1 









[09] 

A B 



lmT 



5 Mr1fUH^ — ^H/lrMr^ — ^ 

20 ^HHrVMHlr^- ^ VH/lHA/ ^ 



30 
(min) 




(12) 



[010] 

A B 

lmT 

BHA -^J^J^ f 

Sesamol w — ^v-VVU — \ — — -M/V*^HW---^- 

— v-^y ^ ^^^^ 

+ BHA ->r ^ — y^^V--V-^ MMAr-AA, -f- 

+ Sesamol s \ — V^V~V-^ J^~A[^^~ v 

— 'ww\ rtwv __ — -v ->/^ ~ W-V V- — . — 



+ EGCG 



